The frequency of telephone advice for cardiopulmonary resuscitation (T-CPR) and its effect are unclear. We have few data concerning how many persons who are willing to perform CPR under the setting of the T-CPR system. Most of these data were from action reports in the pre-hospital EMS records. Methods: This study was a population-based observational case series of out-of-hospital cardiopulmonary arrest (OHCPA). The primary outcome was the acceptability of a bystander to perform CPR according to T-CPR. In our emergency department, one medical doctor interviewed the bystanders regarding T-CPR and CPR; this doctor was devoted to obtaining information from the patients. Results: Of the 803 patients in, T-CPR advice was provided in 47% and CPR was actually performed in 47% independent of T-CPR guidance. Of the 373 cases in which lay persons received T-CPR, 95% provided CPR. Dispatchers could more easily provide T-CPR to family members compared with friends and passengers. Twenty-one percent of callers made emergency calls after consulting with others (indirect call). In non-traumatic victims who underwent bystander CPR, 43% experienced the return of spontaneous circulation, and 5% were discharged with a mild disorder or no neurological abnormality. Conclusions: We conclude that 95% of bystanders are willing to perform CPR under the T-CPR system, but we cannot conclude that bystander CPR may not affect the survival rate. These findings indicate that bystanders should be guided with T-CPR. (Hong Kong j.emerg. med. 2016;23:220-226) 
Introduction
Although emergency medical service (EMS) systems have been developed in most countries, first aid by citizens prior to contact with organised EMS remains the most important factor in obtaining good outcomes in urgent cases, including cardiopulmonar y resuscitation (CPR) by lay individuals for patients with out-of-hospital cardiopulmonary arrest (OHCPA). 1, 2 Lay persons present on the scene do not always have adequate knowledge concerning appropriate CPR, cannot always perform high-quality CPR, 3, 4 and cannot always request ambulance only based on their own decisions without any consultation and help from other individuals directly and quickly. Some reports have provided details on how citizens are willing to perform CPR on the scene [3] [4] [5] [6] and to obey telephone CPR (T-CPR) instructions. 7 T-CPR was considered a tool for increase the bystander CPR rate and perhaps, the quality of the bystander CPR. We have few data that have examined how effective T-CPR is for lay persons who cannot call ambulance service based on their own decisions. And most of these data were not derived from clinical records described by medical doctors, but from action reports in the pre-hospital EMS records.
The objective of the study was to report the rate of bystander CPR under the setting of the T-CPR system from clinical records described by medical doctors.
Methods

Study setting
In Japan, an out-of-hospital EMS system has been established in the fire department that involves ambulance services. It consisted of prehospital and central operation centre, which includes call takers, CPR 43 5 95% T-CPR T-CPR Keywords: Emergency medical service, heart arrest, Japan, process assessment (health care), telemedicine dispatchers and EMS directors. There was rising awareness in the public regarding the importance of immediate CPR and an automated defibrillator (AED) in Japan. [8] [9] [10] Yokohama is the second largest city in Japan (the surface area is 434 km 2 , and the population is 3.37 million). OHCPA were transferred to the nearest emergency department (ED) of the 12 dedicated hospitals, whose individual coverage area destined simply by distance and load network. All data that concern OHCPA patients of these 12 hospitals are population-based. [8] [9] [10] [11] A T-CPR protocol was established by a working group of the medical control (MC) committee, which included some of the EMS directors from each of the hospitals managing OHCPA. The first protocol was adopted in 2002. A revised protocol was adopted in 2006 according to the changes in the international guidelines and our national guidelines for CPR ( Figure  1 ). In this study, T-CPR was defined as dispatcherassisted CPR that as administered by providing advice to callers on how to perform CPR using a telephone during an emergency call. When EMS dispatchers received emergency calls regarding suspected OHCPA and confirmed that the patient was unconscious and not breathing normally, they provided the callers with instructions on how to perform CPR. This consisted of mouth-to-mouth ventilation plus chest compression (standard CPR, stCPR) and chest-compression-only CPR without mouth-to-mouth ventilation (ccCPR) if the callers reluctant for mouth-to-mouth ventilation. A second dispatcher would send an ambulance team to the scene. Up 
Data collection
This study was a retrospective population-based observational study included OHCPA occurred from September 2007 to February 2010. In this period, the acceptability of performing CPR according to T-CPR could be evaluated because the international and national guidelines for CPR and our protocols for T-CPR were considered to be generally accepted.
Cases of OHCPA that occurred after contact with ambulance crews at the scene were excluded. Immediately after a patient's arrival at our ED, incharge emergency physician interviewed the bystanders regarding whether they were instructed in T-CPR and whether they performed CPR. We also interviewed the ambulance crews regarding whether they identified a bystander who performed CPR. Our interviews were performed by a medical doctor from the ED who did not involve in the resuscitation of the patient and devoted to the interview and data collection.
The primary outcome was the bystander CPR rate. Lay persons or callers were grouped from the viewpoint of their occupation and their social relationship with the patients for comparison. Comparison of outcomes was also performed on the direct versus indirect calling group. Indirect calling group was defined as the bystander called ambulance service after consultation with their families, friends, home doctors, or nurses. The direct calling group was defined as calling of ambulance service without any consultation directly and based on decisions without help from other individuals. The secondary outcomes included the rate of return of spontaneous circulation (ROSC), the survival-to-admission (STA) rate, the survival rate at 7 days, and the rates of good recovery (GR) and mild neurological deficits (MD) at discharge from the critical care and emergency centre in non-traumatic patients.
All procedures were conducted according to the Declaration of Helsinki. Frequency and populations were calculated. Comparison of proportions was calculated using the Chi square test and p-value of less than 0.05 were regarded as significant.
Results
In the study periods, 803 patients were enrolled. Independent of T-CPR guidance, 380 bystanders (47.3%) performed CPR. T-CPR advice was provided to bystanders in 373 cases (46.5%). Of the 373 cases in which lay persons received T-CPR, 353 cases (94.6%) provided CPR. In the group without T-CPR, the bystander CPR rate was only 6.3% (Table 1) .
Dispatchers could easily provide T-CPR advice to family members of the victim (59.8%), but found it more difficult to provide this advice to friends of the victim (27.3%), workers in the field (18.9%), and passengers (16.2%). There were significant differences between the ratios of T-CPR for friends of the victim, workers in the field and passengers compared with family members (P<0.001). The performance rate of bystander CPR in cases in which the lay person was a family member of the victim was 56.3%, which was significantly higher compared with friends of the victim, workers in the field and passengers (P<0.001, In victims who underwent bystander CPR, 42.5% achieved the return of spontaneous circulation (ROSC), 13.4% survived for over 7 days and 5.4% were discharged with a mild disorder or no neurological abnormality. There were no significant differences in the survival rate at 7 days, the rates of GR and MD at discharge, the rate of survival-to-admission (STA) or the rate of ROSC between victims who underwent CPR and victims who did not undergo CPR, and between who received T-CPR and who did not receive T-CPR (Table 3) .
Discussion
T-CPR has been seen to increase bystander CPR rates. 6, 12 It has also been shown that bystander CPR significantly improves the survival rates and global outcomes of cardiac arrest victims.
1,2,13 Previous studies have reported that 15-87% of lay individuals were willing to perform bystander CPR. 3 Most data were derived from action reports in the pre-hospital EMS records, which were usually produced by paramedics on the ambulance team or the dispatcher in the operation centre during a very short time under a very confused situation and not by medical doctors. In our study, information regarding bystander CPR was confirmed by detailed interviews performed by medical doctors directly with the lay persons such as family members of the patients, or indirectly with ELSTs who had interviewed lay persons at the scene. Our results are considered to be very reliable and to reflect the accurate acceptability of citizens for T-CPR.
In this study, we identified a very high ratio of acceptance of T-CPR and of performing bystander CPR under the setting of the T-CPR system. This ratio was as high as in other reported data from advanced countries that have well organised EMS systems. Bohm also reported that 94% of lay persons who were offered T-CPR by EMS dispatchers were willing to participate in CPR on the scene. 12 Most citizens are thought to be prepared to perform CPR every time if they are provided with advice or agreement from others.
Our study also showed that approximately one-fifth of lay persons would not call an ambulance service directly without first calling their families, the patient's family, the police or the family doctor of the patient for advice. It appears that many lay persons would not perform any action by themselves without receiving
All patients
All patients advice or agreement from others, even in emergency situations. T-CPR is proven to be very helpful and effective when provided as advice for these lay persons to initiate CPR. To increase the performance ratio of bystander CPR, it is important for individuals who take calls in the operations centres of the regional EMS to provide advice to lay persons using T-CPR.
Indeed, even among individuals who would not call an ambulance service directly without first obtaining advice from others (the indirect calling group), the ratio of acceptance of T-CPR and the ratio of performing CPR were the same compared with the direct calling group. From this result, we may conclude that even citizens who will not take action without obtaining advice or agreement from other individuals are as willing to provide CPR if they have access to T-CPR compared with citizens who are willing to take action without any help. This characteristic is typical of individuals in most of Asian countries, including Japan, where the concept of individual autonomy is not well established. This result suggests that ensuring the availability of T-CPR is very important to increase the ratio of bystander CPR.
Limitations
There were several limitations to this study. First, we did not and could not evaluate the quality of bystander CPR. We also could not obtain or record the age, sex, and educational background of all callers and bystanders, although these factors are known to affect the T-CPR acceptance rate and the effectiveness of CPR with regard to the outcomes of the victims. There may have been many cases in which the victims received CPR for a very short time because of the rapid arrival of EMS after the initiation of bystander CPR. There may have also been cases in which the bystander provided very slow or very weak chest compression or completely misunderstood the chest compression procedure. For example, in our city, some dispatchers have instructed callers to "please push on the chest of the victim, as in one, two, three, and please continue to push until the arrival of the ambulance", and the ambulance crews have found the bystander has left his or her hand putting on the chest of the victim. Other dispatchers have instructed callers to "please overlap your hands on the sternum and push the chest of the victim", which are words that also indicate "clasp your hands" in Japanese. Ambulance crews have found a bystander who clasped his hands as in a Buddhist prayer. Low-quality bystander CPR may decrease the survival rate of OHCPA patients who undergo bystander CPR and may lead us to draw the wrong conclusion, i.e., that there is no positive effect of bystander CPR on the survival rate in OHCPA cases.
Furthermore, we did not have data on the performance rate of bystander CPR when T-CPR advice was not provided. We did not compare the ratio of bystander CPR between cases with and without T-CPR nor evaluate the effect of T-CPR on the ratio of bystander CPR. We could not evaluate the actual rate of voluntary CPR without T-CPR because we could not distinguish voluntary CPR from CPR only after T-CPR in this study. Our call takers were trained to provide T-CPR advice even to callers who appeared to know how to perform CPR or in cases in which a bystander other than the caller had previously initiated CPR.
Finally, we did not restrict our cases to cases that were witnessed OHCPA, which indicates that our subjects included many patients who could not reasonably expect a good outcome, i.e., patients who could not expect a good recovery or for whom the ROSC, admission, or survival-to-discharge could not be reasonably expected. The outcomes of patients who underwent bystander CPR in this study are suspected to be worse compared with other studies. However, the present study showed a high rate of acceptance of T-CPR by the caller if the dispatcher provided T-CPR advice in cases who could not expect a good recovery.
Conclusions
We conclude that 95% of bystanders receiving T-CPR are willing to perform CPR. Bystanders are willing to perform CPR even for non-cardiac victims and traumatic victims. These findings indicate we should educate citizens on how to provide CPR beforehand and guide bystanders with proper and quick advice via telephone.
